Two low Mr phosphotyrosine protein phosphatases have been isolated from rat liver. The enzymes were previously known as low Mr acid phosphatases, but several recent studies have demonstrated that this family of enzymes possesses specific phosphotyrosine protein phosphatase activity. We determined the complete amino acid sequences of the two isoenzymes and named them AcPI and AcP2. Both consist of 157 amino acid residues, are acetylated at the NH2-terminus, and have His as the COOH-terminus. The molecular weights calculated from the sequences are 18,062 for AcPI and 17,848 for AcP2. They are homologous except in the 40-73 zone, where about 50% of residues are different. This fact suggests that the two isoenzymes are produced by an alternative splicing mechanism. There is no homology between these two isoenzymes and the receptor-like phosphotyrosine protein phosphatases LAR, CD45, human placenta PTPase 1B, and rat brain PTPase-l. AcPI and AcP2 are also distinct from rat liver PTPase-I and PTPase-2, since these last enzymes have higher molecular weights.
Protein phosphorylation on tyrosine residues is associated with receptor activity and cellular growth modifications. Alterations of the tyrosine phosphorylation pattern can lead to uncontrolled cell growth and transformation (Yarden and Ulrich, 1988; Gould and Nurse, 1989; Hunter and Cooper, 1985, 1986 (1989), and Zhang and Van Etten (1990) have all demonstrated that pure or highly purified preparations of low Mr cytosolic enzymes show dephosphorylating activity on Tyr-phosphorylated proteins. These enzymes are not able to dephosphorylate Ser/Thr phosphorylated proteins.
Low Mr cytosolic acid phosphatases have been isolated from many different sources (Waheed et al., 1988; Zhang and Van Etten, 1990; Lawrence and Van Etten, 1981; Taga and Van Etten, 1982; Saeed et al., 1990) ; recently, the amino acid sequence of the bovine liver enzyme has been reported (Camici et al., 1989) . It shoxvs no homology with other known acid phosphatases or phosphotyrosine protein phosphatases related to PTPase 1B from human placenta, LAR, or CD45 (Tonks et al., 1989) . This enzyme possesses a peculiar substrate specificity; in fact, it catalyzes the hydrolysis of aryl phosphates (Taga and Van Etten, 1982; Heinrikson, 1969) efficiently, while, on the other hand, aliphatic phosphate monoesters are poor substrates with the unique exception of flavin mononucleotide (Taga and Van Etten, 1982; Heinrikson, 1969) .
In addition, this isoenzyme efficiently catalyzes the hydrolysis of acyl phosphate such as carbamoyl phosphate, acetyl phosphate as well as synthetic acyl phosphates, such as benzoyl phosphate (Taga and Van Etten, 1982; Ramponi et al., 1980) . Furthermore, it has a specific PTPase activity (Ramponi et al., 1989) .
The existence of multiple molecular forms of low Mr cytosolic acid phosphatase was demonstrated in some tissues [e.g., avian pectoral muscle (Baxter and Suelter, 1985) , human erythrocytes (Dissing and Svensmark, 1990; Dissing et al., 1991) , and rat liver (Fujimoto et al., 1988) ]. This paper reports (1) an original purification procedure of two low M, rat liver isoenzymes (both having phosphotyrosine protein phosphatase activity), and (2) the determination of their complete amino acid sequences. Our results demonstrate that both isoenzymes, which consist of 157 amino acid residues, are acetylated at the NH2-terminus and show histidine as the COOH-terminal residue. Nevertheless, they are different both structurally and in their properties.
